House and Ball communities (HBCs), represent a prime context for human immunodeficiency virus prevention with African American young men who have sex with men and transgender persons. This study sought to understand the composition and function of social support and sexual networks of HBC members in Los Angeles, California (N ¼ 263). Participants were recruited using venue-based sampling and asked to report on sexual health advice seeking, alcohol use and illicit substance use. Participants were more likely to seek sexual health advice from social support network members compared with sexual network members [odds ratio (OR): 2.50, P < 0.001]. HBC members were more likely to get drunk (OR: 1.57; P < 0.05) and use illicit substances (OR: 1.87; P < 0.10) with House members and sexual network members compared with non-House members and social support network members. Health promotion programs tailored for the HBC should encourage open communication regarding sexual health; these interventions must include information about the role of substance use in sexual risk taking.
Introduction
African American men have the highest incidence of human immunodeficiency virus (HIV) when compared with all other racial and ethnic groups and an incidence rate almost eight times higher than their White counterparts [1] . Numerous studies have demonstrated that African American young men who have sex with men (YMSM) experience higher prevalence of HIV than any other racial or ethnic group within the YMSM community [2] [3] [4] [5] [6] . However, studies have also demonstrated that African American YMSM (AAYMSM) do not exceed the behavioral risk taking of Latino and White YMSM. For example, compared with Latino and White YMSM, AAYMSM have less unprotected sex and fewer insertive and receptive anal sex partners [7, 8] . These findings have led researchers to develop alternative explanations for increasing HIV infection among AAYMSM despite current prevention efforts [9] .
Some have attributed high rates of HIV among African American MSM to the closed nature of these men's sexual networks, which may be the result of discrimination or exclusion [10, 11] . African American MSM are more likely to choose partners of the same race compared with partners of other races, which may put them at greater risk for HIV transmission due to higher HIV prevalence rates among African American men compared with men in all other racial and ethnic groups [12] . A recent study by VanDevanter et al. [13] found that infrequent condom use among AAYMSM was influenced by multiple factors, such as serosorting behavior (seeking out partners of the same HIV status), older partners' refusal to wear a condom and/or history of sex work. Although alcohol and illicit substance use are more prevalent among White and Latino YMSM [14, 15] , these factors may also promote engagement in sexual risk behavior among AAYMSM [16] .
AAYMSM's social and sexual networks may be important in understanding disproportionate HIV infection in this population [9] . Social networks refer to a set of individuals connected by social bonds (e.g. family membership, friendship) or social processes (e.g. advice seeking, social support). Social network members may influence another member's behaviors based on social comparison, social sanctions and rewards, socialization and information exchange [17] [18] [19] . The social network principal of homophily posits that individuals will cluster together in networks based on similar behavioral characteristics [20] and previous studies with other vulnerable youth, including YMSM, have demonstrated that individuals with more risk taking in their social networks are more likely to engage in risk behavior themselves [21, 22] . In addition, studies with other populations at high risk for HIV infection have found that substance use is more likely to occur among members of sexual networks (compared with social support networks), which has significant implications for HIV intervention delivery [23] .
Relatively little is known about sexual health communication within networks of AAYMSM. Hart and Peterson [24] found that unsupportive peer norms about condom use were associated with unprotected anal intercourse in a large sample of AAYMSM ages 18-25, which is consistent with studies of older AAYMSM [25] and African American adolescents, in general [26] . Another study, which used a network approach to data collection, determined that perceived social norms supportive of participants' own use of condoms were associated with lower HIV risk behavior, even when perceived norms did not support condom use by participants' peers [27] . A more recent qualitative study on racially and ethnically diverse YMSM, including AAYMSM, demonstrated high levels of sexual communication between participants, their gay male friends and their heterosexual female friends; however, the content of this communication, while intended to be supportive of safer sex practices, may have actually increased YMSM's risk for HIV [28] . This study seeks to further elucidate sexual health communication patterns among AAYMSM and others in the Los Angeles House and Ball Communities (HBCs).
House and Ball communities
AAYMSM are considered a 'difficult-to-reach' population [29, 30] . HBCs, kinship networks of racial/ethnic minority MSM and transgender individuals who gather for competitions based in modeling and dance, may be one way to reach these populations at high risk for HIV infection [31] . HBCs originated in Black traditions of 1920's Harlem that offered communal social support for Black gay males [32] . The term 'House' refers to the kinship relationship between individuals or networks, whether a physical entity exists or not [33] . Houses are run by a 'House mother' or 'House father' who assumes the role of caring for House members. Houses compete in 'Balls'-competitions modeled after runway or dance performances where Houses compete for recognition within the community. HBCs exist in major urban centers across the United States including Oakland, Atlanta, Chicago, Philadelphia, Baltimore, Washington, DC and Los Angeles [34] .
High rates of HIV infection among HBCs have prompted researchers to focus attention on this subpopulation of racial/ethnic minority individuals. However, the majority of these studies has been conducted on the east coast [32, [35] [36] [37] and has not incorporated information on members' personal networks. This study sought to: (i) understand the composition of social support and sexual networks of the House and Ball networks Los Angeles HBCs and (ii) document the associations between social support and sexual network characteristics and sexual health advice seeking, alcohol and illicit drug use in this population. The overarching goal of this analysis was to understand whether health protective (i.e. sexual health advice seeking) and risk (i.e. alcohol and illicit drug use) behaviors were more likely to occur within social support networks or sexual networks in order to inform tailored health behavior interventions for the Los Angeles HBC.
Methods

Procedures
Two hundred sixty-three participants were recruited at 12 survey events between February 2009 and January 2010. Individuals were recruited regardless of gender, sexual identity or behavior in order to represent the entire community of individuals attending Balls in Los Angeles. HBC members were eligible to participate if they attended an event during the study time period and had not previously participated in the research survey. Sampling procedures were modeled after the Healthy Young Men's Study, a longitudinal study looking at the many interpersonal, familial and community contextual factors that influence drug use, HIV risk and health promoting behaviors among YMSM [38] . Venue selection and participant recruitment were adapted for the target community. Recruitment venues were categorized into three types: Balls, House meetings and community events. Events and venues included in the sampling frame had at least a 2-h time period with an expected yield of at least four HBC members. Private survey areas were created at Balls and other events through the use of portable 'voting booths' designed for the project. Sampling periods typically occurred during late-night or early-morning hours.
Study staff approached persons who entered the designated event or venue to assess eligibility. A total of 296 people were found eligible to take the survey; 287 (97%) completed the survey, and 24 surveys were deemed duplicates and excluded after reviewing demographic and other survey data. The final sample was 263 people (89% response rate). Eligible persons were escorted to the private survey booths to complete the data collection activity. Participants completed a 30-to 45-min audio computer-assisted self-interview (ACASI) survey on site. All participants provided written informed consent. For persons younger than 18, a waiver of parental permission was obtained. Participants received a $40 incentive for completing this survey. This study received approval from the Committee on Clinical Investigations at Children's Hospital, Los Angeles. More in-depth information regarding study methodology is available elsewhere [39, 40] .
Measures
Demographic characteristics
Participants were asked to report on a variety of demographic variables, including age in years, gender (recoded as 1 ¼ male, 0 ¼ other), race/ethnicity (recoded as 1 ¼ African American, 0 ¼ other), multiethnicity (1 ¼ multiethnic, 0 ¼ single ethnicity) and history of financial hardship, operationalized as number of times in the past 3 months the participant ran out of money for his/her basic needs (0 ¼ 'never', 1 ¼ 'less than once a month', 2 ¼ 'about once a month', 3 ¼ 'one to three times a month', 4 ¼ 'once a week', 5 ¼ 'many times a week'). A binary item indicated whether the participant was currently a House member (1 ¼ yes, 0 ¼ no).
Sexual health
Sexual health questions pertaining to the present analysis included whether participants had ever had a sexually transmitted infection (STI) (1 ¼ yes, 0 ¼ no) and whether they had ever participated in an HIV prevention program, which was defined as having ever participated in a workshop or group intervention, received individual HIV counseling or other services (1 ¼ yes, 0 ¼ no). 
Alcohol misuse
Drug use
Drug use was operationalized as whether participants had used any illicit drugs, including cocaine, heroin, ecstasy, methamphetamine/crystal meth, 'club drugs' including GHB and ketamine, poppers, hallucinogens, crack or other forms of speed, inhalants (e.g. nitrous), prescription drugs without a doctor's prescription, and/or injected drugs in the past 3 months (coded as 1 ¼ yes to any drug, 0 ¼ no to all drugs).
Social versus sexual networks
Egocentric networks were generated by asking participants to name up to five people in their lives who provided emotional support (i.e. network members they felt they could talk to about things that are very personal and private or to obtain advice) or tangible support (i.e. network members they felt they could ask for monetary assistance, up to $50), or with whom they attended Ball events. Respondents then named up to five additional people with whom they had had sex in the past 3 months (and indicated whether any of the previously nominated network members were also sexual partners in the past 3 months) for a total of 10 possible network members. Any network members with whom the participant had had sex in the past 3 months were classified as sexual network members; all others were classified as social support network members. A binary measure of whether a nominee was a social, rather than sexual, network member was used in all analyses (1 ¼ social support network only, 0 ¼ sexual network).
Network member characteristics A series of questions was then asked about each participant's network members, including: the network member's age in years, gender (recoded as 1 ¼ male, 0 ¼ other), race/ethnicity (recoded as 1 ¼ African American, 0 ¼ other), whether the network member was currently a House member (1 ¼ yes, 0 ¼ no), how influential the participant believed each network member was in his/her life (using a 10-point Likert-type scale where 1 ¼ 'no influence' and 10 ¼ 'most influential person'), the number of years the participant had known the network member, and how frequently the participant communicated with the network member (recoded as weekly or more often ¼ 1, less than once a week-¼ 0). Outcome measures were also assessed at the network level and included whether the participant felt he/she could ask the network member for sexual or other health advice; whether the participant had gotten drunk with that network member in the past 3 months; and whether the network member had used illicit drugs in the past 3 months (1 ¼ yes, 0 ¼ no for each measure).
Statistical analysis
Univariate and bivariate analyses were conducted in the Statistical Package for the Social Sciences, Version 19.0. Bivariate and multivariate multilevel logistic regressions were conducted using Mplus software, Version 6 [41] , with network members nested within their nominating participants, to model the effects of network and participant characteristics on network-level sexual/health advice, alcohol use and drug use outcomes. For all three outcomes, bivariate logistic regression analyses were conducted with an initial set of variables at the participant level (i.e. age, male gender, African American race, multiethnicity, financial hardship and House membership) and the network level (i.e. membership in social versus sexual network, age, male gender, African American race, House membership, influence, years known and weekly communication). The model for sexual/health advice seeking included STI history and HIV prevention participation; the model for getting drunk with the respondent included the respondent's 30-day alcohol misuse; the final model for network members' drug use included respondent's 3-month House and Ball networks drug use. Variables that were statistically significantly associated with outcomes at the bivariate level were included in multivariate models. Final models presented here only included those variables that were statistically significant in the multivariate analyses. Intraclass correlations between the ego and alter levels are presented by outcome in the corresponding tables.
Results
Descriptive statistics for participants are summarized in Table I . The majority of participants described their primary race/ethnicity as Black/ African American (83%) and their gender as male (89%). The average age was $24 years, with 80% of the sample being 25 or younger. Over half identified as gay or another same-sex sexual identity (66%); however, fewer described being attracted to men exclusively (52%). A majority of respondents reported living either in their own place/apartment (49%) or with family (37%). Many participants reported being employed (35%) or both in school and employed (25%); however, $20% reported being neither in school nor employed. About one-fifth of participants (21%) reported having no medical insurance coverage.
Among the 263 participants surveyed, a total of 1036 social support network and 304 sexual network members were nominated (Table II) . On average, sexual network members were younger than social support network members (M ¼ 25.0, SD ¼ 6.0 versus M ¼ 31.4, SD ¼ 13.5, P < 0.001). A greater percentage of sexual network members were male compared with social support network members (P < 0.001). Social support network members were known longer (P < 0.001), had a higher degree of influence over participants (P < 0.001), and communicated with participants more frequently (P < 0.01) than sexual network members. A greater percentage of social support networks than sexual network members were in a House (P < 0.001), attended Balls with the participant (P < 0.01) and provided sexual health advice to participants (P < 0.001). In contrast, a greater percentage of sexual network members got drunk with the respondent (P < 0.001) or used drugs (P < 0.10) compared with social support network members.
Sexual/health advice seeking Significant network membership correlates for whether the participant felt comfortable asking a given network member for sexual or health advice ( Table III ) included whether that member was in their social, rather than sexual, network [odds ratio (OR) ¼ 2.499, P < 0.001], the degree of influence of that network member (OR ¼ 1.336, P < 0.001), how long the participant had known the network member (OR ¼ 0.968, P < 0.01), and whether the participant and network member communicated weekly (OR ¼ 2.061, P < 0.01). Additionally, participants who had taken part in an HIV prevention program were significantly more likely to seek sexual or health advice from their networks (OR ¼ 1.943, P < 0.05); a non-significant trend suggested that older participants were more likely to seek advice overall (OR ¼ 1.044, P < 0.10). A follow-up analysis including only social support network members probed whether the participant's relationship to the network member (e.g. friend or casual acquaintance versus family member) affected the likelihood of seeking sexual or health advice from that member, but the relationship type did not significantly impact willingness to seek advice.
Alcohol misuse
Network characteristics were also correlated with the likelihood the participant reported having gotten drunk with a given network member in the past 3 months (Table IV) . Participants were most likely to have gotten drunk with younger network members (OR ¼ 0.945, P < 0.001), males (OR ¼ 1.680, P < 0.05), the more recently befriended (OR ¼ 0.939, P < 0.001), those with whom the participant communicated at least weekly (OR ¼ 2.912, P < 0.001) and House members (OR ¼ 1.568, P < 0.05). Participants who were themselves House members, however, were overall less likely to get drunk with any of their network I. W. Holloway et al.
members (OR ¼ 0.549, P < 0.05). Participants who had reported misusing alcohol themselves within the past 30 days were significantly more likely to have gotten drunk with any given network member (OR ¼ 5.641, P < 0.001).
Drug use
Network members the participant had known for less time were significantly more likely than members with longer-lasting relationships to have used illicit drugs within the past 3 months (OR ¼ 0.890, P < 0.001). A non-significant trend suggested that network members who were also House members may be more likely to engage in illicit drug use than non-House-members (OR ¼ 1.868, P < 0.10). However, the strongest correlate of whether a network member used illicit substances was whether the nominating participant had also used drugs within the past 3 months (OR ¼ 12.085, P < 0.001).
Discussion
This study is the first of its kind to examine the egocentric network characteristics of HBC members. Findings demonstrate diversity in the composition of these individuals' networks. Although the largest category of network members was friends, family members also made up a substantial portion of participants' networks. Romantic and sexual partners made up relatively small segments of HBC members' overall networks. Other House members made up less than a quarter of HBC members' networks and HBC members attended Balls with approximately one-third of their network members. These results are somewhat surprising given previous writings about HBCs, which describe high levels of alienation from families of origin as a primary motivation for joining HBCs [34, 35] . Our findings indicate substantial connection to family of origin and evidence that HBC members derive significant social support from these relationships. Continued connection to family has been shown beneficial in protecting high-risk youth against negative health outcomes [42] and has been called on as a useful approach for reducing HIV among Other category includes colleagues, casual acquaintances, ex-sex partners and others. Comparisons between social support network versus sexual network conducted using multilevel bivariate logistic regression.
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YMSM [43] . Consideration of family-based interventions for HBC members warrants further attention.
Our findings suggest substantial differences between social and sexual networks of HBC members in demographic characteristics, HBC affiliation and risk behavior. Social support network members had known respondents longer, provided higher levels of social and tangible support, had greater influence on respondents, and communicated with respondents more frequently than sexual network members. Sexual network members were more likely to get drunk with participants and to use illicit substances. In addition, greater percentages of social support network members were affiliated with the HBC compared with sexual network members. Previous studies of HBCs elsewhere have demonstrated that these communities provide opportunities for both risk taking and social support [34] [35] [36] [37] . In our analyses, we note that the sexual networks of HBC members largely extended beyond the HBC. Further information regarding where HBC members meet potential sexual partners and the nature of those sexual encounters are necessary to better promote sexual health with this population.
Results from this study may have significant implications for HIV transmission both within the HBC, the broader African American community, and beyond. Specifically, it can be inferred that the sexual networks of HBC members are not insular, given that only approximately one-quarter of participants' sexual network members comprised other HBC-involved individuals. In addition, over 80% of respondents and 75% of sexual partners were African American, suggesting that the HBC is an appropriate avenue for reaching at-risk AAYMSM. Because AAYMSM and transgender persons have been described as difficult-to-reach [29] [30] , prevention professionals would be wise to consider network-based intervention strategies, which are designed for diffusion through sexual networks [44] . This would enable them to reach out to and to promote safer sexual behaviors among HBC members and their partners, presenting a promising way to reduce HIV incidence within the HBC and the larger African American community.
Sexual health advice seeking
Overall, social support network members were more likely to be sought out for sexual health advice compared with sexual network members. Combined Although it might be counter-intuitive that participants would be more likely to seek sexual health advice from network members who they have known for shorter durations, it is important to take into account that social network alters included family members (e.g. parents, siblings, grandparents), individuals from whom many HBC members may not want to seek sexual health advice. Little is known about the content of the sexual health advice exchanged between participants and HBC members; more in-depth information about sexual communication between HBC members and members of their social support networks is warranted. Furthermore, it is unclear whether willingness to seek out sexual health advice may actually result in following the advice received, which should also be addressed in future research. In addition, those in our study who had participated in an HIV prevention program previously were more likely to seek sexual health advice from network members. With cross-sectional data it is impossible to determine the direction of this association. Although it is possible that those who participate in HIV prevention are naturally more open to discussing sexual behavior, it is also possible that previous engagement with HIV prevention services has prompted greater willingness to engage in sexual health advice seeking. Previous qualitative work with the HBC in Los Angeles has demonstrated their engagement with HIV prevention efforts [31] . More information is needed on community norms regarding sexual health advice seeking within and beyond the HBC community.
Alcohol misuse and illicit substance use
Alcohol use with the nominating participant and illicit substance use among network members were both associated with individual behavior and House membership. Participants who reported frequent or binge drinking were more likely to get drunk with network members than non-frequent or light users, and those who were illicit substance users themselves were more likely to have other illicit substance users in their networks. These findings are consistent with a large body of social network literature, which indicates that higher risk taking among network members is associated with higher risk taking among the participant himself [21, 22] . Homophily, the grouping of like individuals in networks, has been attributed to both selection and social influence. Individuals who use substances may seek out other substance users (selection) or may be encouraged to use substances through norming of use in social networks (social influence). Although it is impossible to determine from crosssectional data whether our findings are attributable to influence or selection, our results of high levels of getting drunk within networks and illicit substance use among network members warrant additional attention. Further research should be conducted into the motivations for substance use among HBC members and community norms related to substance use within HBCs.
Prevention interventions targeted at reducing sexual risk behavior in the HBC should include information on substance use. As our results have shown, sexual network members were more likely to get drunk with participants and use illicit substances than social support network members. In addition, participants were more likely to get drunk with others who were members of a House and House members were more likely to use illicit substances compared with non-House members. Given that substance use has been associated with greater sexual risk behaviors among YMSM in I. W. Holloway et al.
general [45] [46] [47] and AAYMSM specifically [16] , additional work should be conducted to further understand the role of substance use in sexual relationships among HBC members. HBC community leaders may be amenable to structural changes in Balls and other community events that deter substance use in these venues.
Limitations
This study has limitations, which should be taken into account when interpreting the results. This study focused exclusively on the Los Angeles HBC, which limits its generalizability to HBC throughout the United States, especially because demographic characteristics of our sample differed from previously studied HBCs in other cities [32, 35] . All data were based on self-report, which may be subject to social desirability bias. Although use of ACASI data collection techniques should reduce social desirability bias [48] , it is difficult to know whether this occurred in this study. In order to reduce respondent burden we limited the network inventory to 10 nominations, which may have artificially truncated the networks of some participants. Bias may be present in reports of network members' substance use as this report is based on participant perception and did not necessarily occur with the participant. Finally, we did not collect data on the type of sex HBC members engaged in with sexual network members or information on condom use within sexual network partnerships. Without this information, it was impossible to determine the extent to which HBC members engaged in risky sexual behavior.
Conclusion
Despite these limitations, this study has significant implications for HIV prevention within the HBC and more broadly. First, given that a large percentage of social support networks comprised family members, it seems prudent to explore the feasibility of family-based HIV prevention with this population. Family-based intervention programs for diverse populations of young people have been effective in reducing substance use and sexual risk behavior previously [49] [50] [51] . With over 30% of HBC member networks comprised family, intervention programs aimed at increasing sexual health communication between HBC members and their families may be an effective strategy for reducing risk behaviors in this population. Others have called for family-based HIV prevention for YMSM [43] given the important role of parents in the lives of gay youth [52] . However, further research on the acceptability of family-based interventions must be tempered by the recognition that HBC community members may have been rejected by families of origin, as suggested by prior work [32, 35] .
Consistent with existing research with HBC communities elsewhere, our findings clearly point to the urgent need to develop effective interventions for this population. This study revealed a high self-reported HIV prevalence among AAMSM the Los Angeles HBC (6%) [33] . Given that HBC community members' sexual networks extend beyond the HBC itself, interventions designed for HBC members have the potential to diffuse to the larger African American community and beyond. One social network-based intervention that has been used with varying success, depending on the fidelity of its implementation, is the popular opinion leader (POL) model [53] . This approach, which uses key opinion leaders to engage their social network members in conversations regarding HIV and change risk behaviors through social influence, may be particularly useful for the HBC. Naturally occurring POLs may include House mothers and fathers or other influential community members. Modifications to the POL model to be implemented within sexual networks among HBC members/participants may have a wider reach into the AAYMSM community, where HIV prevention is urgently needed. 
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